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In re LENOSKI ET AL., Application No. 09/519,282 
Amendment A 



Please replace the paragraph beginning on page 8, line 4 with the following 
amended paragraph: 

Line card 270 illustrated in FIG. 2C includes control logic 271 to control operations of 
the input/output intorfaoo line card 270. Control logic 271 is connected to other components 
of line card 270 via one or more internal communications mechanisms 279 (shown as a bus 
for illustrative purposes). In one embodiment, control logic 271 includes memory for storing 
instructions and data. Line card 270 also includes optional additional memory 2 72 and 
storage devices 273. External interface receiver 274 receives external^i^al72oj)(^^ 2), 
separates the signals into channels using domultiploxor demultiplexer 275 into multiple 
streams of packets which are temporarily stored in incoming packet buffer 276. At the 
appropriate time, a packet is sent to switch interface 290 via transmitter to switch interface 
277. Packets are received from switch interface 290 at the receiver from switch interface 287 
and placed in the outgoing packet buffer 286. Multiplexor Multiplexer 285 extracts the 
packets and creates a multiplexed signal which is transmitted via external interface transmitter 
284. In one embodiment, control logic 271, referencing a data structure within control logic 
271 or memory 272, stores fault indications. Line card 270 may receive, generate, process and 
react to fault indications as described hereinafter, hi certain embodiments, fault conditions 
may be hidden from a line card by other components which react to the fault indications. 
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purposes). External interface receiver 250 receives external 
signals, converts these signals using demultiplexer 251 into 
multiple streams of packets which are temporarily stored in 
incoming packet buffer 252. At the appropriate time, a 
packet is sent to the appropriate switch element SE-1 & SE-3 
162 via transmitter to switch elements 253. Packets are 
received from switch elements SE-1 & SE-3 162 at the 
receiver from switch elements 263 and placed in the outgo- 
ing packet buffer 262. Multiplexer 261 extracts the packets 
and creates a multiplexed signal that is transmitted via 
external interface transmitter 260. Additionally, control 
logic 241 receives, generates, processes and reacts to fault 
indications as described hereinafter. 

FIG. 2C illustrates one embodiment of a line card 270 and 
a switch interface 290, which could correspond to line card 
159 and input/output interfaces 169 illustrated in FIG. 2C. 

Line card 270 illustrated in FIG. 2 C includes control logic 
271 to control operations of the line card 270. Control logic 
271 is connected to other components of line card 270 via 
one or more internal communications mechanisms 279 
(shown as a bus for illustrative purposes). In one embodi- 
ment, control logic 271 includes memory for storing instruc- 
tions and data. Line card 270 also includes optional addi- 
tional memory 272 and storage devices..222^JE2^ernal 
\ AaJs diO 1 interface receiver 274 receives extern a|^signals. 201 /FIG. 25 
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2), separates the signals into channels usmg aemuiiiplexer 
275 into multiple streams of packets which are temporarily 
stored in incoming packet buffer 276. At the appropriate 
time, a packet is sent to switch interface 290 via transmitter 
to switch interface 277. Packets are received from switch 
interface 290 at the receiver from switch interface 287 and 
placed in the outgoing packet buffer 286. Multiplexer 285 
extracts the packets and creates a multiplexed signal which 
is transmitted via external interface transmitter 284. In one 
embodiment, control logic 271, referencing a data structure 
within control logic 271 or memory 272, stores fault indi- 
cations. Line card 270 may receive, generate, process and 
react to fault indications as described hereinafter. In certain 
embodiments, fault conditions may be hidden from a line 
card by other components which react to the fault indica- 
tions. 

The embodiment of input/output interface 290 illustrated 
in FIG. 2C includes control logic 291 implementing func- 
tionality in accordance with certain embodiments of the 
invention. Control logic 291 is connected to other compo- 
nents of switch interface 290 via one or more internal 
communications mechanisms 289 (shown as a bus for 
illustrative purposes). In one embodiment, control logic 291 
includes memory for storing instructions and data. Switch 
interface 290 also includes optional additional memory 292 
and storage devices 293. Line card receiver 294 receives 
packets from line card 270 temporarily stores the packets in 
incoming packet buffer 295. At the appropriate time, a 
packet is sent to an appropriate switch element SE-1 & SE-3 
162 via transmitter to switch elements 296. Packets are 
received from switch elements SE-1 & SE-3 162 at the 
receiver from switch elements 299 and placed in the outgo- 
ing packet buffer 298, Line card interface transmitter 297 
then forwards these packets to line card 270. In one embodi- 
ment, control logic 291, referencing a data structure within 
control logic 291 or memory 292, stores fault indications 
which could be received from a line card, packet switch, or 
internally generated. Input/output interface 290 receives, 
generates, processes and reacts to fault indications as 
described hereinafter. ^ '"^ 

FIGS. 3A-C illustrate exemplary embodiments of switch- 
ing elements and/or their components. FIG. 3 A is a block 
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diagram of one embodiment of a first stage switching 
element, SE-1 300, FIG. 3B is a block diagram of one 
embodiment of a second stage switching element SE-2 330. 
FIG, 3C is a block diagram of one embodiment of a third 
stage switching element SE-3 360. As would be understood 
by one skilled in the art, the invention is not limited to these 
or any other embodiment described herein. 

FIG, 3A illustrates an embodiment of SE-1 300 compris- 
ing control logic and/or processor 311 (hereinafter "control 
logic"), memory 312, storage devices 310, I/O interfaces 
305, output queues 320, SE-2 interfaces 325, and one or 
more internal communications mechanisms 319 (shown as a 
bus for illustrative purposes). In certain embodiments, con- 
trol logic 311 comprises custom control circuitry for con- 
trolling the operation of SE-1 300 and no storage device 310 
is used. Memory 312 is one type of computer-readable 
medium, and typically comprises random access memory 
(RAM), read only memory (ROM), integrated circuits, and/ 
or other memory components. Memory 312 typically stores 
computer-executable instructions to be executed by control 
logic 311 and/or data which is manipulated by control logic 
311 for implementing functionality in accordance with cer- 
tain embodiments of the invention. Storage devices 310 are 
another type of computer-readable medium, and may com- 
prise, for example, disk drives, diskettes, networked ser- 
vices, tape drives, and other storage devices. Storage devices 
310 typically store computer-executable instructions to be 
executed by control logic 311 and/or data which is manipu- 
lated by control logic 311 for implementing functionality 
disclosed herein. 

SE-1 300 generates, consumes, processes and reacts to 
fault indications as further described in detail hereinafter. 
Briefly first, each SE-1 300 receives packets 301 and 
exchanges control messages 302 over one or more links with 
one or more input interfaces (not shown) such as input/ 
output interface 290 (FIG. 2C) via I/O interfaces 305. 
Additionally, each SE-1 300 sends packets 328 and 
exchanges control messages 329 over one or more links with 
one or more SE-2 elements (not shown) such as SE-2 330 
(FIG. 3B) via SE-2 interfaces 325, Control logic 311 detects 
faults, generates control packets containing indications of 
the detected faults, and updates its fault data structure stored 
in memory 312. SE-1 300 may distribute fault indications to 
other packet switching components by sending control pack- 
ets to other components as well as including fault indications 
in reserved fields of other control messages (e.g., acknowl- 
edgment or clear-to-send control messages) being sent. 
Outgoing packets and control messages are placed in output 
queues 320, In one embodiment, there is an output queue 
320 for each destination, or for each class of service for each 
destination. 

FIG. 3B illustrates an embodiment of SE-2 330 compris- 
ing control logic and/or processor 341 (hereinafter "control 
logic"), memory 342, storage devices 340, SE-1 interfaces 
335, output queues 350, SE-3 interfaces 355, and one or 
more internal communications mechanisms 349 (shown as a 
bus for illustrative purposes). In certain embodiments, con- 
trol logic 341 comprises custom control circuitry for con- 
trolling the operation of SE-2 330 and no storage device 340 
is used. Memory 342 is one type of computer-readable 
medium, and typically comprises random access memory 
(RAM), read only memory (ROM), integrated circuits, and/ 
or other memory components. Memory 342 typically stores 
computer-executable instructions to be executed by control 
logic 341 and/or data which is manipulated by control logic 
341 for implementing functionality described herein. Stor- 
age devices 340 are another type of computer-readable 



